The discipline of wildlife toxicology began in the era of organochlorine pesticide use, coming to the public's attention in 1962 with the publication of Rachel Carson's Silent Spring. The introduction to Wildlife Toxicology: Emerging Contaminant and Biodiversity Issues, written by Ronald Kendall, the primary editor, does a good job reviewing the history of wildlife pesticide toxicology and the institutionalization of pesticide risk assessment, as well as product review and registration. However, the equally robust, albeit somewhat younger discipline of environmental toxicology of industrial chemicals at contaminated sites and discharge locations is not mentioned in the introduction. It is also rather neglected throughout the book, reflecting the disciplinary bias of the authors. In addition, the book has a decided bias toward North America, particularly the United States. Overall, the book is well-written, but the chapters vary greatly in their depth of analysis of each topical area. It provides good material for the student of wildlife toxicology but is not sufficient, by itself, to provide a complete and robust introduction to the topic of how contaminants, either historical or emerging, affect wildlife or biodiversity on either regional or global scales.
The book begins with a thorough and welldocumented chapter by Todd Anderson on the toxicology of munitions-related compounds, such as nitroaromatics and nitramines (e.g., trinitrotoluene [TNT] and research department explosive [RDX] ), chemicals that are of obvious concern to the Department of Defense, both in the US and abroad. Spencer Mortensen, Tom Nickson, and George Cobb follow with a chapter on pesticides including discussions of conventional chemical products, genetically modified plants, and biofuels. This is an excellent history of pesticide use and makes a strong case for the need for pest control in food production and disease control. Effects on wildlife from pesticide use are reviewed using information from the National Wildlife Health Center's quarterly mortality reports, and the US Environmental Protection Agency's approach to pesticide risk assessment is well covered. However, the most interesting section of the chapter deals with the genetics of crop production and provides insights into the potential for genetically modified crops to pose risks to wildlife (mostly through indirect effects of changing food resources) and other components of biodiversity (e.g., through gene flow of genetically altered material to native plant communities). The discussion on biofuels is equally robust and discusses, in some detail, their potential benefits in reducing CO 2 emissions as well as the negative impacts on biodiversity from growing crops of corn, other grasses, and wood byproducts for biofuel production. This chapter is one of the stronger chapters of the book and is an excellent read.
The title of the chapter on wildlife diseases, ''Influence of Pesticides and Environmental Contaminants on Emerging Diseases of Wildlife,'' written by Steve Presley, Galen Austin, and Brad Dabbert, suggests a focus on emerging diseases that affect wildlife. The chapter reviews wildlife reservoirs for diseases that are current or emerging human health or agricultural concerns (including plague, avian influenza, foot and mouth disease, and West Nile fever) and some of the more well-known historic wildlife diseases (e.g., tularemia, African sleeping sickness, cryptosporidiosis, mange, rabies). However, many diseases with high impact to wildlife populations are not mentioned, such as avian cholera, botulism, or white nose syndrome in bats. Of most interest is a table that suggests which factors are most likely associated with the emergence and spread of zoonotic diseases. The most common factor is climate stress, followed by dispersion of humans or domestic animals into wildlife areas; notably, contaminants (including pesticides) are not listed as a cause of disease spread. A section on vulnerability and effects of diseases on wildlife actually addresses the question about how pathogens are spread among wildlife populations and why there are newly emerging zoonoses (avian influenza, hantavirus pulmonary syndrome, West Nile encephalitis), but it does not tackle the question of how wildlife populations themselves are affected by these diseases (such as the devastating effect of West Nile virus on corvids in the US). Similarly, the section on how chemicals affect the susceptibility of wildlife to disease is more of a discussion about the toxicological effects of the chemicals themselves (such as petroleuminduced anemia) and does not provide much insight into how chemicals change the hostpathogen dynamic in wildlife. Also lacking is a discussion about how climate change may affect this interaction and, therefore, the threat of emerging diseases. There is a brief section on the effects of stress, including chemicals, on the immune system that does a reasonable job summarizing a few of the studies that have been conducted on pesticide-induced immune suppression and some of the older studies of organochlorine effects in birds at the Great Lakes. Tom Lacher and his co-authors write an interesting chapter on the effects of contaminants on biodiversity, including a review of the definition and metrics of biodiversity. Case studies are presented from both terrestrial and aquatic systems. Again, the focus is on pesticides, but that likely reflects the state of the science, as contaminant-related biodiversity impacts have, surprisingly, not been wellstudied. This is a good chapter for those looking to understand the basic underpinnings of the application of toxicology to conservation issues. Lee Hannah's chapter on how anthropogenic CO 2 and climate change may affect terrestrial and marine systems is very timely and is another chapter that will provide the reader with a good basic understanding of a rapidly evolving field of study. Extinction risk, changes in migration or other movement patterns, and changes in timing of important life-cycle events are all covered. Missing from the chapter is a discussion about how climate change may alter chemical use patterns. For example, the invasion of pest species into new geographic areas, and the resulting additional climate stress on food production capabilities, may necessitate greater pesticide use, thereby potentially putting wildlife populations at risk. However, the sections on conservation responses to climate change, and potential policies to control human-induced greenhouse emissions, are thoughtful and insightful.
The chapter on statistical models by Steve Cox is one of the best and most clear overviews of the topic that I've read. He provides easily understood descriptions of hypothesis testing, information theoretic approaches, and Bayesian statistics that have sufficient depth to allow the reader to really grasp the utility of each type of model. This chapter is an excellent refresher for established researchers looking for better approaches to statistical analysis as well as for students learning how to ask questions and design experiments concerning toxins in the environment.
The chapter on global perspectives of emerging issues in wildlife toxicology should have been the final chapter of the book, but instead is next-to-last. It is organized by continent or region (Africa, Middle East, Asia/ China, India, Latin America, etc.) and each section is written by a single author and reflects his or her particular knowledge and biases about what might be considered the major issues from existing or new chemicals in the environment. This chapter has the broadest overview of environmental toxicology of any of the book chapters. It includes brief discussions of pharmaceuticals and personal care products that are now being measured in the environment and are shown to affect aquatic systems and (occasionally) wildlife. Nanomaterials are also mentioned, as are older chemicals such as polycyclic aromatic hydrocarbons (PAHs) from petroleum or plastics. Flame retardants, including old chlorinated compounds (the polychlorinated biphenyls, PCBs) and newer brominated compounds (polybrominated biphenyl ethers, PBDEs) are touched upon, as are the perflorinated compounds, perfluorooctane sulfonates (PFOS) and perfluoroctanoic acid (PFOA). Older chemicals (e.g., the legacy organochlorine pesticides) and metals remain a serious concern in many parts of the world. The strength of this chapter is its broad reach and subsequent challenge to the reader to think about contaminants of priority concern, not only in a regional concept but also within an overall framework of global integration, and in both an ecological and economic sense.
The final chapter on ecological risk assessment, prepared by Christopher Salice, is a very general overview of the ecorisk framework. It, again, has a distinct bias toward pesticide risk assessment as practiced in the US. Although it does provide a high-level review of population and community level assessments, the reader who is interested in this topic would be better served going directly to Suter's 2007 book Ecological Risk Assessment, as the material here is necessarily rather superficial.
Overall, this book provides good introductory text in some specific areas for students of wildlife toxicology. However, because of its distinct pesticide and North American biases, the information in this book would need to be supplemented with other texts. As expected in a book with multiple authors, the chapters are somewhat uneven in depth and focus, but all are well-written and easily read.
